Isolation and characterization of proteins associated with histone H3 tails in vivo.
The histone H3 amino-terminal tails play an important role in regulating chromatin transcription. Although the mechanisms by which the H3 tail modulates transcription are not well understood, recent discoveries of specific interactions of regulatory factors with H3 tails suggest that H3 tails are a key player in the precise regulation of transcription activity. To investigate the recruitment-based action of H3 tails in chromatin transcription, we purified H3 tail-associated proteins from HeLa cells that stably express epitope-tagged H3 tails. This approach resulted in the identification of multiple histone methyltransferase activities and transcription regulatory factors that are specifically associated with expressed H3 tail domains. Point mutations of Lys-9 and Lys-27 to block cellular modifications of the tail domains completely abolished the association of specific factors, including HP1 and several repressors. Importantly, our transcription analysis revealed that the purified factors can significantly stimulate p300-mediated transcription from chromatin templates. These results implicate that the H3 tail, when accessible in relaxed chromatin, acts as a transcriptional regulator by mediating recruitment of specific sets of cofactors.